ELECTROLYTIC PROCESSES                      355
f actorily, but the copper in the ore is a benefit to the treatment, and is recovered at a profit.
The elements most injurious to an electrolytic process, and which are frequently found in copper ores, are calcium, magnesium, aluminum, and zinc. Any other elements offer no serious obstacle to the process. Of the injurious elements, the quantities which are fatal depend largely on the way they are combined in the ore. For example, calcium occurring as the sulphate, gypsum, is unaffected by the process, but calcium occurring as the oxide or carbonate, lime or limestone, is likely to give trouble if present in considerable quantities. If the ore contains much iron, roasting is desirable; if it contains sulphides, roasting is necessary.
Plants may be erected of any size and operated in any unit. For economic reasons, however, it will not ordinarily be desirable to erect and operate plants of less than 25 tons per day. For large plants a unit of 250 tons, or even 500 tons per day, will probably bo the most convenient. The power consumed in the electrolysis is proportional to the amount of copper deposited.
The fineness to which it is desirable to crush the ore will depend largely on the nature of the ore. Some carbonates may be most economically treated by crushing no finer than four to eight mesh, while with sulphides it is advisable to crush to 12 or 10 mesh. If agitation is resorted to in the chemical treatment instead of percolation, the ore may be crushed to any degree of fineness desired, as now done in most plants treating gold ores by the cyanide process. The sulphur used in the process may be obtained from any source, and it may be either in the form of sulphur or of sulphide ore. Ordinarily the sulphur dioxide will be obtained from roasting sulphide ore, in which the roasting is preparatory to further metallurgical treatment.
The copper is deposited by the electric current in a granular condition and does not adhere to the cathodes. It in of exceptional purity. If carefully washed to free it from soluble salts, it will assay 99 per cent, purity before melting and casting into ingots. It is not intended by this process to make electrolytic copper direct from the ore, nevertheless, if the ore is not too complex, it is reasonably certain that copper can be produced which, after melting and fusion refining before casting into ingots, will equal in grade either Lake or Electrolytic copper. A good grade of copper can be produced from any ore.
The copper as deposited in the electrolyse:* is accumulated from time to time, washed, and charged into an ordinary rcverbcratory melting furnace and cast into ingots, or into anodes if the copper contains sufficient silver and gold to warrant electrolytic refining. During the operation of melting it can also be refined. The copper may be withdrawn from the electroly^ers in about ten minutes. Ultimately electro-lyzers will be built so that the copper may be withdrawn while they arephragms could very likely be made of Refining) p. 255. as to the probable cost of handling Ray ore by wet concentration in the mill at present tinder construction led to the following figures:ea exposed to condensation in such a small plant, as compared with one which might be designed for commercial purposes.
